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AHMET MURAT ALPER AND BILIN NEYAPTI
Determinants of Workers’ Remittances
Turkish Evidence from High-Frequency Data
ABSTRACT: The potential importance of workers remittances (WR) as a relatively stable
source of foreign exchange has been growing across the world. We present time-series
evidence on the determinants of WR in a large developing country, Turkey. Using yearly
data, Aydas et al. (2005) show that WR flows to Turkey are significantly influenced by the
growth rate of the home gross domestic product (GDP); the level of GDP in both home and
host countries; interest rate differentials between home and host countries; the black mar-
ket exchange rate; inflation; and political stability. This study utilizes higher-frequency
data to further investigate the issue from both long-term and short-term perspectives. The
new evidence supports the earlier findings regarding the long-run investment motive, but it
also shows that consumption smoothing is an effective short-run motive for sending remit-
tances to Turkey.
Neyapti (2004) argues that worker remittance (WR) flows can significantly influ-
ence the economies of only a handful of countries in the world, most of which are
very small and open economies.1 Aydas et al. (2005) and Alper (2005) present
recent surveys of the studies that analyze the various motives and determinants of
WR. According to these studies, flows of WR that result in either consumption
smoothing or investment can be attributed to deeper motives of altruism or self-
interest, or may be due to mutually beneficial agreements (see, e.g., Lucas and
Stark 1985).
Earlier studies have indicated that the stock of migrant workers, the host coun-
try income, and the stability of the home country income, measured by economic
and natural crises, inflation, and exchange rate stability, are among the macroeco-
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nomic determinants of WR (see Alper 2005 for a detailed survey). However, not-
withstanding the difficulties in obtaining a healthy stock of data on WR from
formal channels, the empirical evidence on the determinants of WR flows has
been rather mixed across countries (for a detailed summary of the literature, see
Alper 2005; Aydas et al. 2005). Nonetheless, recent studies indicate that WR ap-
pears to be a more reliable source of foreign exchange than do other alternatives,
and thus, policies to encourage WR become increasingly important (see Neyapti
2004; Ratha 2003). Investigating the determinants of WR in a large developing
country such as Turkey has significant implications for developing countries in
general as the world continues to globalize.
This paper provides a time-series analysis of the determinants of WR in Turkey,
using monthly data from January 1992 to December 2003. The study differs from
two earlier investigations, Aydas et al. (2005) and Straubhaar (1986), both in terms
of the frequency of data, which now enables a thorough time-series analysis, and
in terms of the time period covered. The new evidence indicates that the invest-
ment motive is prevalent in the long run, but consumption smoothing is also ob-
served in the short run.2
Data and Methodology
Aydas et al. (2005) and Straubhaar (1986) both analyze WR flows to Turkey. The
first study looks at the annual data between 1963 and 1982 and concludes that
interest and exchange rate policies did not affect WR flows to Turkey, whereas the
number of workers abroad and real incomes of the migrant workers did. Aydas
et al. (2005) confirm the results of Straubhaar (1986) for the significant effects,
but also report the significant response of WR to interest and exchange rates for
the period 1965–93; in other words, Aydas et al. (2005) point out that macroeco-
nomic policy and stability matter to WR flows. In addition, Aydas et al. (2005)
report that both consumption smoothing and investment motives are prevalent for
the period 1979–2003, whereas only the consumption motive was observed for
the period 1965–93. They argue that this is due to the closer links to the home
country in the earlier years.
We felt the urge to revise the analysis reported in Aydas et al. (2005), due to the
higher-frequency series that were recently made available by central bank sources.
Using this additional time-series information, this paper provides a more thorough
time-series analysis than do the earlier studies,3 though the period chosen is also
complementary to the earlier studies.
We model WR following Aydas et al. (2005), in which WR flow is a function of
the one-year Turkish lira deposit rate (INT); the consumer price index (P); the
exchange rate (ER) of the lira to the euro; and the manufacturing production index
(INC), which is used to measure home income level, as GDP is not available on a
monthly basis.4 All of the data except for INT are used in logarithms. The monthly
































Our analysis consists of three steps. The first checks the stationarity of the se-
ries using the augmented Dickey–Fuller (ADF) unit test, as suggested by Dickey
and Fuller (1979; 1981). The second uses the multivariate cointegration technique
developed by Johansen (1988) and Johansen and Juselius (1990) to test for a long-
run relationship. The final step estimates a vector error correction model (VECM)
to capture the short-run dynamic adjustment of the cointegrated variables.
Empirical Evidence
To analyze the relationship between WR and its hypothesized determinants, we
first perform unit root tests. Table 1 reports the ADF tests, performed both with a
constant term (column 1) and with a constant and a trend term (column 2). We
used seasonal dummies to estimate WR and INC, and used Schwartz criteria to
determine the lag lengths in all variables. In the case of serial correlation, a suffi-
cient number of lag(s) is introduced to eliminate serial correlation. In Table 1, we
observe that WR, INT, ER, INC, and P are all stationary after taking first differ-
ences, both with a constant term and with a constant and a trend term.
Table 1
Unit Root Test Results












1 percent –3.481 –4.030
5 percent –2.884 –3.444
Notes: Critical values are from MacKinnon (1991). * and ** imply the rejection of the
null hypothesis at 1 percent and 5 percent critical values, respectively. The values in (.)
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Upon finding that all of the variables are stationary after first differences, we
note that cointegration of WR with interest rate, price level, exchange rate, and
income is a necessary condition for the existence of a long-run relationship among
them. Using the stationary series, we first investigate the appropriate lag lengths in
the VECM, based on Akaike and Schwartz criteria, in addition to performing the
various diagnostic tests.5 This process suggests that a lag length of eight is optimal
and produces a serially uncorrelated error term. We use a set of monthly centered
seasonal dummy variables to capture the effects of seasonality on the variables,
and two impulse dummy variables for November 2000 and February 2001, which
are the crises periods.6
Panel I in Table 2 represents the estimates of the Johansen procedure and stan-
dard statistics. Trace and maximum eigenvalue test statistics, together with the 1
percent critical value, indicate the existence of a single cointegration vector. Panel
II in Table 2 reports standardized eigenvectors β′. The first row of β′ is the esti-
mated cointegration vector, and can be written in an equation form as follows:
WR  INT  P  ER  INC9.297 0.003 0.736 0.702 2.132 .=− + − + +
Based on the long-run relationship, though the interest, income, and exchange
rates are positively related to remittance flows, prices are negatively related. Hence,
the estimated signs support the presence of the investment motive in sending re-
mittances to Turkey. The error correction term depicted in Figure 1 also confirms
that the cointegrating vector is stationary.
Panel III in Table 2 reports the estimated response of each of the variables to the
error correction term, α. The rates of response are very slow. The first term in α
shows that WRs have a feedback coefficient of –0.04, which implies that the 4
percent of the adjustment is achieved in the first month.
Panel IV in Table 2 reports the weak exogeneity test statistics. The test results
show that WR and income are weakly exogenous, at 5 percent and 1 percent sig-
nificance levels, respectively. The evidence is consistent with the fact that the in-
terest rate, price levels, and the exchange rate are mainly determined outside the
system.
Finally, Panel V in Table 2 reports the values of multivariate statistics for testing
the stationarity of a given variable. We reject the null hypothesis of multivariate
stationarity of all the variables, except for WR at 1 percent level.
Based on the cointegration and weak exogeneity test results, the next step is to
map VECM corresponding to the cointegrating vector with constant and dummy
variables. Following a general-to-specific simplification procedure, we estimate
the VECM using the seemingly unrelated regression (SUR) method, and eliminate
negligible and insignificant effects through a sequential reduction process sug-
gested by Hendry (1995). The final restricted estimates of the VECM are summa-
rized in Table 3.
The significance of the error correction term provides evidence that the esti-






























































































































































































































































































































































































































































































































































































































































































































































































































































































































Figure 1. Error Correction Term
dynamics of the determinants of WR exhibit a contrasting view compared to the
long term: The investment motive prevails in the long run, but the consumption-
smoothing motive dominates the short run. The sums of the significant coeffi-
cients of the lagged terms of INT, ER, and INC are negative, and the sum of the
significant coefficients of the lagged terms of P is positive in the short run.
Conclusion
This study investigates the determinants of WR to Turkey using monthly data be-
tween January 1992 and December 2003. The time-series evidence indicates that,
in the long run, favorable domestic conditions, such as low inflation, high income,
interest rates, and exchange rates7 are all inducing more remittance flows to Tur-
key, whereas high inflation reduces such flows. This finding indicates that the
investment motive dominates long-run remittance flows. By contrast, the short-
run or temporary flows are induced by the reverse circumstances, indicating that
the consumption-smoothing motive dominates short-run remittance flows. The find-
ings not only confirm those of Aydas et al. (2005) in a different time frame, but are
also stronger due to its time-series methodology.
The current study carries important policy advice for developing countries.
Considering that investment is a strong long-run motive for remittance flows, fa-
vorable economic conditions not only help to strengthen domestic economic ac-
tivity, but also help to attract remittance flows that appear to provide more stable
foreign exchange flows to developing countries than other sources worldwide.
Notes
1. Lebanon, Samoa, Eritrea, Republic of Yemen, Jordan, Cape Verde, Tonga, Albania,
and El Salvador are the only countries that received WR flows of more than 10 percent of
the respective GDPs during the 1990s (Neyapti 2004).
2. We argue that consumption smoothing can be inferred by the negative response of
WR flows to income, whereas investment motive is revealed by the positive response of
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Table 3
SUR Estimates of Workers’ Remittances Equation
Variable Coefficient t-statistics Probability
C –0.119 –2.719 0.01
ECt–1 –0.228 –5.475 0.00
dWRt–1 –0.227 –2.876 0.00
dWRt–3  0.219 2.907 0.00
dWRt–5 –0.146 –2.043 0.04
dINTt–3 –0.010 –3.028 0.00
dINTt–4 –0.007 –2.473 0.01
dINTt–7 –0.006 –2.163 0.03
dPt  3.308 3.958 0.00
dPt–1 2.109 2.449 0.02
dPt–5 3.242 3.116 0.00
dPt–6 –2.397 –2.857 0.00
dPt–8 1.202 –1.715 0.09
dERt–1 –1.007 –3.148 0.00
dERt–5 –1.356 –4.087 0.01
dINCt–1 –0.671 –2.660 0.01
dINCt–3 –0.626 –2.477 0.01
dINCt–4 –0.659 –2.444 0.02
dINCt–5 –0.974 –3.602 0.00
dINCt–6 –0.486 –1.888 0.06
S01 –0.149 –2.403 0.02
S02 –0.390 –5.147 0.00
S03 –0.248 –3.222 0.00
S04 –0.160 –2.056 0.04
S09 –0.153 –2.150 0.03
S10 –0.289 –4.283 0.00
S11 –0.241 –3.579 0.00
D00 0.369 2.249 0.03
Notes: t – i shows the number of lags. C is constant term, EC is error correction term, S is
monthly centered seasonal dummy variable, and D00 is dummy variable for November
2000.
3. Even though the current data and methodology are an advance over previous stud-
ies, we concede that the power of time-series tests is still small, due to the coverage of only
twelve years of data.

































5. While we find five lags based on the Akaike criteria and one lag based on the Schwartz
criteria, we choose to use eight lags to eliminate the serial correlation (see Appendix Table
A1). Despite the violation of the normality assumption, we proceed with the Johansen test
because it does not suffer from this problem (Gonzalo 1994).
6. We also tried to use a dummy for the 1994 crises. However, we dropped it because it
causes serial correlation.
7. As Turkey is a net exporter to the euro area, a high lira-to-euro exchange rate indi-
cates greater competitiveness for Turkey regarding European trade.
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Appendix Table A1
Diagnostic Tests of VECM
Serial correlation LM test
Lags LM statistics Probability
1 28.604 0.28
2 29.918 0.23
3 24.691 0.48
4 21.259 0.68
5 28.655 0.28
6 17.876 0.85
7 24.409 0.50
8 30.067 0.22
9 20.288 0.73
10 22.634 0.60
11 24.158 0.51
12 34.054 0.11
White heteroskedasticity test
χ2 statistics Probability
1393.0 0.72
Jarque–Bera normality test
χ2 statistics Probability
69.705 0.00
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